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OBPMark and OBPMark-ML – Computational Benchmarks
for On-Board Data Processing and Machine Learning in Space Applications

The high-level objectives of OBPMark are:

• To promote a standard set of benchmarks, as a recurrent method of comparing end-user performance of different devices 

and systems – such as both RHBD and COTS processors, FPGAs and ASICs.

• To better understand limitations of different types of devices and systems.

• To assist in deciding the division of tasks in hardware and software for implementations in heterogeneous systems.

• To allow ESA to quickly provide recommendations for processing systems in future space missions, through identifying key 

parameters together with the project teams.

• Benchmark standard on-board processing functions, so that implementers will have the possibility of reusing the invested work 

in real-world use cases and flight projects.

The following high-level requirements were considered when defining OBPMark:

• Coverage:

• ...shall cover common OBP applications: image processing, compression, radar processing, encryption, common building blocks 
(for radar, radiometry, SDR, etc) and machine learning.

• ...shall include representative inputs from space missions or space-relevant software

• ...shall allow the addition of future benchmarks through version update.

• Comparable:

• ...shall provide comparable results for: overall performance, performance / power, absolute power.

• ...shall provide all necessary configuration parameters

• and test data.

• Portable:

• ...shall provide reference software in standard C.

• ...shall provide reference implementation in standard parallelization schemes: OpenMP, OpenCL and CUDA.

• ...shall be possible to port to FPGA and other hardware-specific implementations.

• ...shall allow end-user software/hardware optimizations.

• Openness:

• ...shall be openly available (open-source license, open repository).

• ...shall be open for community response/feedback.

• ...shall be open for community contributions (porting etc.).

• Reproducibility:

• ...reference input and output datasets shall be included

• ...results shall be validated against the reference outputs in order to ensure correctness

The OBPMark benchmark suite consist of the following three parts:

1) OBPMark - Application benchmarks

2) OBPMark-ML - Machine learning inference benchmarks

3) OBPMark-Kernels - Common algorithm building block benchmarks
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